The importance of business process management is pointed out in extensive literature. As its realisation is less straightforward, maturity models have been developed to gradually assess and improve business processes. However, the proliferation of maturity models confuses organisations. They have no overview of existing models and their differences, which makes an informed choice difficult. This paper presents a novel framework for assessing process maturity. This framework compares maturity models with the process audit of Michael Hammer. In order to develop the process audit, EFQM and ISO 9004:2009 are suggested; thereafter, criteria are graded by RADAR. Practitioners may benefit from the proposed framework to plan and execute process-based transformations.
Introduction
Today's globalised market is characterised by demanding customers and growing IT possibilities. Organisations are therefore increasingly relying on their way of working, i.e., business processes, to excel (Harrington, 2006; Vom Brocke and Rosemann, 2010) . However, merely modelling and deploying a business process does not imply that your business process is also an excellent one, or at least a good one. Therefore, the notion of 'maturity' is introduced as a measure to indicate how excellent business processes can perform (Harrington, 2006; Maier et al., 2008) . Maturity requires continuous process improvements, which are not easy to realise. Hence, business process maturity models (BPMM) have been designed from which organisations gradually benefit. In general, a maturity model (MM) is a tool to systematically assess and improve capabilities, i.e., abilities or competences, to reach a goal. Translated to BPMM, it concerns the capabilities of business processes and their organisations to reach business (process) excellence. BPMM can be represented as a combination of coverage and skills (proficiency), and therefore it can be said that it is actually a combination of effectiveness and efficiency. With the help of the BPMM, companies should be able to analyse the strengths and the weaknesses of their current business and develop 'to-be' models to achieve the organisation's business objectives. Moreover, BPMM should guide companies to achieve business objectives by executing the practices of the model.
The basic concept underlying maturity is that mature organisations do things systematically while immature organisations achieve their outcomes as a result of heroic efforts of individuals using approaches that they create more or less spontaneously. Models related to quality such as ISO, total quality management (TQM), and excellence models are unknown for organisation performance assessment. ISO standard provides guidance to support the achievement of success for any organisation in a complex, demanding, and ever-changing environment, by a quality management approach. Sustained success can be achieved by the effective management of the organisation. This standard promotes self-assessment as an important tool for the review of the maturity level of the organisation, covering its strategy, management system, and processes, to identity areas of strength and weakness and opportunities for either improvements, or innovation, or both. EFQM model have eight of fundamental concepts for excellence organisations. One of these concepts is managing by processes. Excellent organisations are managed through structured and strategically aligned processes using factbased decision making to create balanced and sustained results. In the current paper we extract indexes related to process maturity through comparing MMs, EFQM, and ISO 9004:2009 . After preparing table of indexes, an auditing organisations approach is developed to determine the current status of the business process efforts. Mature organisations achieve the precise goals they commit to achieve. Immature organisations often achieve some, but not all, of their goals. Mature organisations have systematic processes and documented ways of doing things. MMs are used the base of assessment and comparison due to improvement and they are a good approach for increasing capabilities in organisations. Process maturity models (PMMs) are tools that help to organisation for implementing business process management. We evaluate the maturity of a business process by result, approach, development, assessment and refinement (RADAR) . With this ruler, we can seek embedding of refinements over time, deploy with a flexibility to manage changes in environment and re-deploy if needed, measure both 'efficiency' and 'effectiveness' and use creativity to generate new/changed approaches and evaluate, priorities and use the outcomes for enablers of EFQM, after that we apply this ruler for results of EFQM.
The PMMs are conceptual models which compare the maturity of organisation current practices against an industry standard. It helps the organisation set priorities for improving its product/service operations using a proven strategy and developing the capability required to execute its business strategy. Through a BPMM, an organisation can efficiently and effectively manage its business processes while trying to achieve and realise its business objectives and values. This paper structured as follows: Section 2 provides an overview of the related literature on BPMMs and a problem statement that outlines the intent of current and proposed research. Section 3 compares different MMs in terms of their criteria and indexes of process maturity and business process management maturity to identify the most important and most used models. After mining the factors and parameters influencing the maturity of business processes, the suitable approach to measure and assess the ruler is introduced in Section 4. Thereafter we conclude in Section 5.
Literature review
Key literature on the concept of business process management suggests both that organisations can enhance their overall performance by adopting a process view of business and that business-process orientation (BPO) has a positive impact on business performance (Aysar and Johnson, 2003; Davenport, 1993; Harmon, 2003) .
Attention to processes has increased as thousands of organisations have already adopted process-focused programmes such as ISO 9001 and TQM (Benner and Veloso, 2008) . The core idea behind 'process management' principle of TQM is that organisations are sets of interlinked processes, and that improvement of these processes is the foundation of performance improvement (Lam et al., 2008) . Process orientation has also been embodied in the European Foundation for Quality Management (EFQM) and the Malcolm Baldrige National Quality Award (MBNQA) models for business excellence (Lee and Dale, 1998) . According to Sharma and Kodali (2008) process management as an element of total quality excellence has been supported by the majority of the award-based frameworks as well as research/academic-based frameworks. Hoang et al. (2006) also stated that process management along with information and analysis and strategic planning are considered as mechanistic elements of TQM.
The EFQM was founded in 1988 and is committed to promoting quality as the fundamental process for continuous improvement within a business. It is dedicated to stimulating and assisting management in applying innovative principles of TQM suited to the European environment. Its aim is to improve the competitiveness of European private and public sector organisations. Over 10,000 firms in the private and public sector all over Europe now incorporate the EFQM Excellence Model in their overall corporate management process. In 1999, 60% of the top 25 companies in Europe (and 30% of the top 100) were members of the EFQM.
This pattern is pervasive and non-prescriptive framework that has three main components can be: a fundamental concepts: eight items b model criteria: five enablers and four results c RADAR logic: the four elements.
The advocated advantages are established. The scoring process is demonstrated using the EFQM RADAR. Further original work is presented by the author on the scoring model to include the RADAR pentagonal scoring profile. This provides a simplistic, yet effective, method of communicating the self evaluation data to senior management for benchmarking purposes. The RADAR pentagonal profile has been endorsed by the EFQM. A generic implementation model for EFQM within surveying organisations is incorporated (Figure 1) .
The BPMM describes an evolutionary improvement path that guides organisations as they move from immature, inconsistent business activities to mature, disciplined processes. The BPMM orders these stages so that improvements at each stage provide a foundation on which to build improvements undertaken at the next stage. Thus, an improvement strategy drawn from the BPMM provides a roadmap for continuous process improvement. It helps identify process deficiencies in the organisation and guides the improvements in logical, incremental steps.
Among the business process models that were proposed in the past, the PMM presented by Curtis and Alden (2006) is the only comprehensive model due to the fact that Curtis coined well defined and verified capability maturity model integration (CMMI) concepts and introduced them into the field of business process studies. His model was originally developed to assess the maturity of software development processes. Over the years it was extended to other domains as well. The successor to Curtis model is the CMMI which aimed to improve the usability of MMs by integrating different models into one framework (Ahern et al., 2004; Chrissis et al., 2006; Hofmann et al., 2007) .
There are several researches on business process maturity (Curtis and Alden, 2006; Fisher, 2004; Harmon, 2004) ; however, it has not been defined and standardised well enough to be applied to an organisation's business process in order to improve its performance.
BPMM enable managers to describe current state of an enterprise, from the process maturity perspective with analysis of current state (as-is state) and desirable state (to-be state). According to Rosemann and Bruin (2005) In recent years a number of BPMMs have been proposed (Fisher, 2004; Hammer, 2007; McCormack et al., 2009; Rohloff, 2010 Curtis, Weber and Gardiner. Hammer (2007) also accepts the phase approach to process management, and emphasises that all the previous stages must be fully completed before the move to the next phase (to the higher level of maturity). Hammer's model clearly highlights the difference between process maturity and the enterprise maturity (business process management maturity). In order to analyse process's performance, the model takes into account the maturity of five drivers, and they are: design (purpose, context and documentation), performers -implementers (knowledge, skills, and behaviour of employees during the process realisation), owner (identity, activity and authority), infrastructure (information systems and human resources) and measures (definition and use). When it comes to enterprise's maturity, hammer emphasises four skills, and they are: leadership (awareness, commitment, style, and behaviour), culture (team work, focus on customers, responsibility and integration). However, the models proposed by Curtis and Hammer are based on the Rosemann and Burin model, and very similar.
Translated towards business processes, BPMM are evolutionary models for measuring (AS-IS) and improving (TO-BE) maturity, or the extent to which an organisation consistently implements processes within a defined scope that contributes to the achievement of its business goals. Mature business processes acquire the necessary capabilities to reach excellence. Capabilities are competencies (e.g., skills and knowledge) to achieve the targeted results, i.e., the ability to perform, or the expected performance of a business process. Related capabilities are collected into capability areas together. Sometimes, capability levels are present to indicate the growth through each capability area separately (Hammer, 2007; McCormack, 2007) .
In order to provide a proposed model for Iranian organisations in the field of early MMs have been proposed since 2004, were studied such as Hammer (2007) , McCormack et al. (2009 ), Rohloff (2010 , Andjelković (2004) , Burlton (2001) and Rosemann et al. (2006) . In addition, the models that are described below were also part of the process model, EFQM and ISO 9004:2009 standards.
Figure 1
The relationship between these three components Table 1 Advantages and disadvantages of models in the first stage
Model Advantage Disadvantage
The maturation process of the separation factor matrix Factors are generally classified 
Comparison of models

The first step comparison
Given that the basic aim of the model is discussed, some general properties of the models selected with criteria that included how the categories of business processes (separation of process maturity), how to determine the (separate invoices, process maturity), on the characteristics and actions of the maturity stage, the number of models being used in all organisations. Then the positive and negative aspects of each criterion, and determining the advantages and disadvantages of each model are summarised in Table 1 .
The models of Rosemann, Bruin and Power (2006) , and Michael Hammer (2007) are the two best options. Hence, the model of Michael Hammer, which has both the advantages at this point, is chosen as the base model. Other benefits can also be added to other models (Table 1) .
The second step comparison
The purpose of this phase is to ensure that the choice of the base model, and the factors affecting the integrity of business processes are mature. Therefore, Table 2 shows a comparison of the models, the base model's alignment with strategy, assessment or review, equipment and instruments, information and knowledge, as well as deployment, measurement and performance is defective (Table 2) . Table 2 Comparison of factors associated with the process parameters in various models of Hammer models Table 3 Comparison of basic research (CMMI) with other models (continued)
Research model (CMMI) Lee et al. (2007 ) McCormack et al. (2009 Wolf and Harmon (2010) Rohloff (2010 
The third step comparison
The purpose of this phase is to ensure that the choice of the base model (CMMI), in terms of stages of maturity has more integrity than the other models. Therefore, Table 3 shows the comparison of models.
A new model is required
According to the aforementioned comparisons, a new model is required to include all factors affecting business processes in adulthood more specifically, the identified gaps in available models which are addressed in our proposed model are:
1 indexes: alignment with strategy, assessment or review, equipment and instruments, information and knowledge, deployment, measurement, performance in the EFQM model expressed RADAR 2 basic model with two factors and stages of maturity 3 the next ruler to measure RADAR model has been used.
The proposed model
The proposed BPMM has the following dimensions:
1 level of maturity: maturity stages, each associated with process maturity index 2 criteria and indexes related to the process maturity 3 assessment maturity indexes.
Level of maturity
As noted in Section 3.3, most of the process management maturity and process maturity of Authors, the CMMI models have been fully described in previous sections. Therefore, the comparison between PMMs chosen for the model is illustrated in Figure 2 . The model has five levels of maturity in each of the levels namely: initial, managed, defined, quantitatively managed and optimising.
1 Initial: The first phase of activity integrated maturity level regarding the process is not. In fact, the organisation has not yet formed, so that such organisations have the following characteristics: a no generalised approach b carry out activities independently c alternative approaches and the lack of integration between the tools and methods d based on the limited scope of activities e low involvement of employees f high intervention level and non-value added tasks g the lack of a plan and schedule for streaming real h restrictions huge improvement activities and learning i lack of appropriate goals for outcomes j lack of alignment approaches and strategies.
2 Managed: The second degree of maturity, experience, and passed initial process improvement and process management capabilities central to the process has started. Such a process view of the organisation who are looking to increase somewhat. Such an organisation is a combination of the following characteristics: a elementary processes documented b recognise and understand the importance of central c greater involvement of executives and top managers d a main goal of the implementation process e extensive use of modelling processes with simple data warehouse f initial efforts by having a structured approach and common standards g there is some evidence of an actual implementation plan and schedule for the current h initial performance improvement activities and learning i small set goals for results j alignment with strategies to approach the limit.
3 Defined: The degree of maturity of the third stage of the integration process is more motivated to develop capabilities. Organisations who are trying to look at the view of the process increases. Such an organisation is a combination of the following characteristics:
a emphasis on early life-cycle management processes b application of tools and techniques which have full details (using tools such as process mapping) c a combination of tools and techniques for managing various processes (e.g., process redesign, workflow management and process-oriented risk management) d more use of new technologies for communication between processes (e.g., process design that is available to users via the Internet.) e formal and conceptual process-oriented training sessions f there is evidence of an actual implementation plan and schedule for the current g key activities to improve the organisation's activities h determine appropriate goals for outcomes i alignment with organisational strategies relative approaches.
4 Quantitatively managed: The degree of maturity of the fourth stage of the placement process and the composition of the organisation's strategic plan benefits. This organisation is a combination of the following characteristics: a establish processes for management and protection of standards for excellence b evaluation of process control technologies and business methods c combination of business and IT process-oriented perspective (e.g., workflow management and activity-based costs) d formal and determined to processes e extensive use of acceptable methods and technology f integration of the results of the process g process orientation as one of the essential components of the project h continued development and integration activities associated with the process i elevated levels of performance improvement activities within the organisation j process change based on changes in strategy.
5 Optimising: The degree of maturity of the fifth stage of the placement process as the main part of the strategic management and operational benefits and strategic planning algorithm-based company processes and implementation are outlined. Such an organisation is a combination of the following characteristics: a as part of the orientation process management activities b acceptance and widespread use of standard technologies and methods c process-oriented approach for the integration of the organisation, customers, suppliers, distributors and other stakeholders are d life cycle management of business processes e management processes for excellence has been established, the process management and business activity is part of a staff reduction is smaller f focus on improving organisational performance g development of new processes and organisational strategies stems h for all results, set goals and make them happen.
Criteria and indexes
After comparing criteria and indicators to assess the maturity of processes (Table 2) , the seven criteria and 25 indexes were identified and are described in the following:
1 Design: Process design should be checked. If not properly process involved does not know what to do and when to do it. The design must consider five indicators or factors: 1 purpose 2 content 3 alignment with strategy 4 assessment or review 5 documentation.
In the Hammer model to align with strategy and update or revision is not mentioned, however, that in most models and strategy papers referred to the alignment process (Rosemann and Bruin, 2005, Fisher, 2004; EFQM, 2010; ISO 9004, 2009 ).
2 Owner: Each process requires an 'owner': the senior manager's responsibility and authority to develop and deliver the process is concluded. In the absence of such a charge, the process will take place. The factors considered are three indicators which include: 1 entity 2 activities 3 authority.
Owner must try to allocate the time and target participation of people thought to be the first member to be the highest decision-making organ identity (identify). Also, owners must work together in order to achieve integration goals, and their future together strategically to support the processes of customers and suppliers to create (activities). In the field of authority, owner must control IT systems that support process and regulatory forces and budgets will have the choice to take control of the budget process in the future may have a direct effect on selection forces and assess their.
3 Performers: Those who are responsible for implementing the process should have the necessary skills. They should have the following three characteristics: 1 knowledge 2 skills 3 behaviour.
They have the necessary skills in teamwork; problem solving, decision-making and management have evolved.
Performers must be familiar with the concepts of traditional and new business processes and understand what impact on other processes and organisations, and also keep track of their industry developments in order to explain the impact of these changes on performance.
4 Infrastructure: The company should be adjusted so that the infrastructure and support for the process and not hinder its performance. In this case, they cannot implement their plans. Including infrastructure related factors can be: 1 information systems 2 equipment and instruments 3 knowledge and information 4 human resources systems.
An integrated information system taking into account the process needs to be upgraded to support the standard. However, the right tools and equipment for the proper functioning of information systems should be able to process information in order to operate properly. Also within the knowledge of information systems should be reliable, accessible, and can be integrated.
5 Deployment: After introducing the factors associated with the planning and design process, it is the turn of this building, the two parameters that must be evaluated include: 1 implemented 2 systematic.
First, we see that the design has been fully implemented in all areas. The process has been fully implemented in the sector. After the design process is well implemented, should be studied systematically and timely and structured design of the runs.
6 Measurement: The sixth feature is the need to develop criteria and indicators for performance assessment process. No criteria not having been aware of the actual process output. These are processes that provide excellent performance in rough indicators will include: 1 definition 2 learning and creativity 3 improvement and innovation 4 uses.
Process metrics should be defined according to the organisation's strategic goals and objectives of the organisation, as well as a system for the identification of positive results and the lessons learned there. To make use of creativity and design new or modified processes to improve the learning and innovation are essential. Efforts to improve the performance of key processes and innovative new processes to identify changes in the environment and the results obtained in the process of improving the performance enhancement organisation.
7 Performance: The last factor in assessing process maturity and performance. After the planning, implementation, measurement, control, and operation processes have been implemented well. Indicators associated with this element are: 1 trends 2 targets 3 comparisons 4 causes.
We are looking at whether the performance is in line with the organisation's goals and objectives for the results and performance are set then. Sometimes it is necessary to review the current state and desired future. Finally, the relationship between performance, achieved results, and future of affirmative actions are ensured.
Seven criteria common to a close, they are complex and interrelated. Each of them was caused others to be inefficient. A 'business owner' using a low power process is not well designed. If untrained performers, they cannot do well to implement the plan. A poor design cannot meet the expectations that have to be included in the evaluation and performance index, and the chain continues. In the absence of one or more criteria may be a 'work of' some of the most impressive and formidable dramatic results. But things are not durable and less repeats. The important point is that the intensity varies with factors exist in all organisations. May be organised in an 'owner' is a good choice but the necessary authority to implement a comprehensive national plan is good, he should not be delegated.
Assessment maturity indexes
This model is then evaluated, based on a questionnaire that was introduced in the last section of the index is based on RADAR. In this model, the 5-level indicator and is measured from 0 to 100 points. So that the first level, rated from 0 to 10, the next level rating from 15 to 35, the third level points from 40 to 60, in quarter-point from 65 to 85 and the final score is 90 to 100 (Table 4 ). The complete questionnaire is provided in Appendix A.
Conclusions
In this research, we studied models such as EFQM, ISO 9004:2009 thereafter processed MMs and identified factors and indicators; then, employed RADAR ruler to score indicators. Ultimately, the decision table was presented to prioritise maturity processes.
The BPMM application provide with several additional benefits. For instance, the analysis took the approximation out of planning; the process owner's team had not addressed certain issues simply because it had not thought of them. The framework allowed team members to decide where to focus their resources instead of forcing them to rely on intuition and flashes of imagination. Furthermore, the BPMM analysis gave leaders answers they could offer the many employees who had become enthusiastic about the company's focus on business processes and were asking what they could be doing to help.
The BPMM framework does not make the road to process transformation easy to travel. Executives must do a lot of difficult, even painful, work to design high-performance processes and create an environment in which those processes flourish. In fact, organisations are often surprise by the results of BPMM analyses; they feel they have made more progress than the model shows. However, in process transformations, as in life, knowing where you stand and having a road map to follow beats stumbling in the dark. The BPMM presented in this study is distinct in the following way:
1 it grasps the organisations' current business processes 2 it introduces appropriate KPAs which are suitable for software and systems processes with business process 3 it covers shortcomings of the existing PMM/PMMM 4 it reflects the opinions of experts 5 it clarifies the difference between maturity levels.
The proposed model can be used by companies in order to improve their efficiency, decrease costs, improve customer satisfaction, grow the top line, and achieve competitive advantage. These advantages become more visible as the company progresses. On the flip side, companies will find themselves in a disadvantageous state if they do not progress, as their competitors will likely be trying to accomplish this same feat. Ultimately, to climb the mountain and realise these benefits, companies must understand that there will be high hurdles to overcome at each step in the maturity process, and the only way to overcome these challenges is to achieve organisational alignment around all five levers of change by creating an enterprise-wide environment that supports and rewards the appropriate behaviour at each step of the way. Our research tries to fill this gap by conducting a comparative study on a popular models. This paper only focuses on a small, though important part of that research. Particularly, it presents a questionnaire with 7 criteria and 25 indexes, derived by a content analysis of the design documents from the sampled BPMMs. It can be used by practitioners to select a BPMM that best fits their organisational needs. Indeed, organisations wishing to start improving business process maturity must first choose a BPMM out of a wide array. Since existing BPMMs vary on many design elements, this choice may impact their further progression in business process management. Frequently, such organisations are not aware of those differences. Therefore, our questionnaire supports their BPMM choice by considering the most important design differences among existing BPMMs. Management, for his cooperation in providing input information. In addition, in developing this research we significantly benefited from thoughts and idea of Professor Asghar-Zadeh. Lee, R.G. and Dale, B.G. (1998) 
